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INTRODUCTION 


This  report  reflects  the  current  (1971)  subway  tunneling 
requirements  of  13  selected  U.S.  cities  that  are  either  planning 
a completely  new  rail  rapid  transit  system  or  extensions  to  an 
existing  system.  The  13  cities  have  performed,  as  a minimum, 
preliminary  investigations  or  feasibility  studies  on  rail  rapid 
transit  systems.  The  data  on  subway  tunneling  demand  presented 
here  represents  the  instantaneous  demand  in  1971  and  in  that 
sense  does  not  provide  information  to  predict  the  total  future 
demand.  For  instance,  Detroit  and  Baltimore  are  each  planning 
one  branch  of  a system  composed  of  four  or  five  branch  lines 
that  will  constitute  their  total  integrated  plan.  Conse- 
quently, their  future  requirements  for  subway  tunnel  are  not 
completely  shown.  Also,  this  analysis  does  not  take  into  account 
other  cities  that  may  initiate  subway  construction  within  the 
next  5-15  years. 

The  thirteen  U.S.  cities  surveyed  for  this  report  were: 

Atlanta 

Baltimore 

Boston 

Buffalo 

Cleveland 

Detroit 

Los  Angeles 

New  York 

Philadelphia 

St.  Louis 

San  Francisco 

Seattle 

Washington 

The  data  was  obtained  from  personal  contacts  with  the 
transit  planners  in  each  city  and  from  the  individual  engineer- 
ing reports  prepared  for  each  system.  The  transit  plans  are  at 
different  stages  of  completion  for  each  city.  Washington 
and  San  Francisco  are  well  into  the  construction  phase.  Los 
Angeles,  Baltimore  and  Atlanta  are  set  to  begin  final  engineer- 
ing so  that  they  can  begin  construction  in  1973  or  1974.  St. 
Louis  has  completed  the  feasability  study  on  its  proposed  system, 
and  Detroit  has  only  completed  the  project  definition  report  for 
a single  line  of  subway. 
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The  cost  estimate  for  each  system  is  expressed  in  1970 
dollars  using  the  Engineering  News  Record  Construction  Cost 
Index  (Tables  12  and  13) . The  three  sources  for  unit  cost 
prices  are  estimates  by  the  transit  planners,  low  bid  price  data 
from  BART  (Table  14)  and  the  Washington  METRO  (Tables  15-19), 
and  bid  price  data  from  tunnel  construction  with  geological 
conditions  similar  to  those  found  in  several  of  the  cities. 

The  tunneling  costs  only  include  heavy  construction  costs,  not 
including  such  items  as  track,  electrification,  train  control, 
right  of  way,  engineering  financing  and  administrative  costs. 
Likewise,  the  station  costs  include  only  the  cost  of  "shell" 
construction  and  exclude  architectural  finish,  most  electrical 
and  mechanical  installations  and  operating  equipment. 

As  of  this  time,  no  information  has  been  received  from 
New  York  City,  so  that  the  final  results  do  not  reflect  New 
York's  proposed  subway  construction. 
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SUMMARY  OF  RESULTS 


Table  1 shows  a tabulation  of  the  planned  rail  rapid  transit 

construction  in  the  13  cities  surveyed.  The  locations  of  rapid 

transit  and  tunnel  construction  for  each  city  are: 

Atlanta:  The  56  mile  transit  plan,  with  3.6  miles  of  tunnel 

construction  along  Peachtree  Street  in  downtown  Atlanta, 
includes  four  main  lines  extending  radially  from  the 
central  business  district  with  three  branch  lines  (Fig.  1). 
For  additional  information  see  Reference  1. 

Baltimore : The  initial  plans  are  for  two  lines  serving  the 

northwest  and  the  southern  corridors  of  the  city.  The 
Northwest  Line  begins  in  central  Baltimore  and  terminates 
at  Owings  Mills.  The  Southern  Line  extends  from  downtown 
to  Marley  with  a short  extension  serving  Friendship  Airport. 
The  9.6  miles  of  tunnel  run  from  the  proposed  Leadenhal 
Station  to  a point  beyond  Mondawmin  Station.  For  additional 
information  see  Reference  2. 

Boston : The  two  mile  tunnel  for  Boston  represents  the  contem- 

plated extension  from  Harvard  Square  to  Route  2 at  Alewife 
Parkway . 

Buffalo : The  initial  phase  of  the  transit  will  extend  northwest 

along  the  Buf f alo-Amherst  Corridor  from  downtown  Buffalo 
to  the  campus  of  Erie  Community  College.  The  3.9  mile 
tunnel  segment  will  be  constructed  along  Main  Street  in 
the  central  city.  For  additional  information  see  Reference 
3 . 

Detroit : The  route  will  follow  Woodward  Avenue  from  downtown 

Detroit  to  the  northern  side  of  Pontiac.  The  tunnel  por- 
tion of  the  route  will  extend  from  downtown  Detroit,  to 
the  Eleven  Mile  Road  Station.  For  additional  information 
see  Reference  4. 

Los  Angeles:  Plans  prepared  by  the  Southern  California  Rapid 

Transit  District  include  construction  along  four  main 
corridors.  The  Wilshire  Corridor  extends  from  Union 
Station  westward  to  MacArthur  Park  then  along  Wilshire 
Boulevard  to  its  western  terminus  just  east  of  the  San 
Diego  Freeway.  The  line  will  be  entirely  subway  con- 
struction . 

The  San  Gabriel  Valley  Corridor  begins  at  the  eastern 
terminus  of  the  Wilshire  Corridor  and  extends  eastward  in 
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the  median  of  the  San  Bernadino  Freeway  to  Baldwin  Avenue 
where  it  leaves  the  expressway  and  continues  to  El  Monte. 
The  subway  portion  of  the  line  is  about  3/4  mile  from  the 
junction  with  the  Wilshire  Corridor  to  the  Macy  Street 
Yard . 

The  San  Fernando  Valley  Corridor  extends  northeastward 
from  its  connection  with  the  Wilshire  Corridor  at  Wilton 
Place  through  the  Santa  Monica  Mountains  to  its  terminus 
at  Tampa  Avenue.  The  tunnel  portion  of  this  corridor 
consists  of  a 3/4  mile  segment  of  tunnel  from  the  inter- 
section with  the  Wilshire  Corridor,  almost  2 miles  of  sub- 
way along  Selma  Avenue  in  Hollywood,  and  a 3 mile  tunnel 
through  the  Santa  Monica  Mountains. 

The  Long  Beach  Corridor  extends  from  Ninth  and  Broadway  in 
Los  Angeles  south  to  its  terminus  in  Long  Beach  near  Long 
Beach  Avenue.  The  tunnel  portion  consists  of  a 14  mile 
subway  along  Broadway  and  a 1 mile  subway  along  Ocean 
Boulevard  to  the  terminus  in  Long  Beach. 

For  additional  information  see  References  8,  9,  and  10. 

Philadelphia : The  tunnel  extensions  to  Philadelphia's  subway 

system  consist  of  a short  extension  to  the  South  Broad 
Street  Subway  to  Snyder  Street  and  a 6.5  mile  Northeast 
extension  to  the  Broad  Street  Subway. 

St.  Louis;  The  plan  has  five  radial  lines  extending  from  the 
downtown  area  and  two  circumferential  lines  to  the  west 
(Fig.  2).  The  majority  of  the  lines  will  be  tunnel  except 
for  the  river  crossings  and  the  portions  of  the  lines  in 
the  less  densely  populated  areas  near  the  suburban 
terminals.  For  additional  information  see  Reference  13. 

San  Francisco:  Present  plans  are  to  extend  the  Daly  City  route 

underground  to  a point  just  beyond  the  San  Francisco 
International  Airport. 

Washington : The  Washington  Metro  will  extend  their  original 

25  mile  ABS  route  with  eleven  separate  radial  extensions. 
(Fig.  3).  The  tunnel  portion  of  the  route  occurs  withia 
downtown  Washington;  the  suburban  extensions  are  either 
elevated  or  at  grade.  For  additional  information  see 
References  19  and  20. 

Table  2 indicates  that  the  transit  authorities  contacted 

spend  over  $3.1  billion  on  subway  construction  if  the  required 

financing  is  available. 
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Tables  3-6  give  the  breakdown  of  the  major  types  of  subway 
construction,  e.g.,  rock  tunnel,  soft  ground  tunnel,  cut  and 
cover  tunnel,  and  stations,  for  each  city. 

It  is  to  be  noted  that  of  the  60.1  miles  of  planned  rock 
tunnel,  St.  Louis  alone  accounted  for  47.2  miles  of  this  total, 
but  the  remainder  of  the  data  indicates  that  soft  ground  tunnel- 
ing predominates  in  the  metropolitan  areas  covered  in  this 
report . 

The  average  cost  per  mile  of  a double  track  subway  varies 
from  about  $12  million  in  rock,  about  $13  million  for  cut  and 
cover  construction  to  about  $25  million  for  soft  ground  tunnels. 
The  cost  of  a 600'  station  (suitable  for  eight  car  trains)  is 
about  $5  million. 

Tables  7-10  show  a breakdown  of  the  type  of  tunnel  con- 
struction by  function  for  the  entire  project.  It  must  be  noted 
that  tunnel  construction  is  very  site  dependent  and  in  a place 
like  Washington,  D.C.  the  site  work,  i.e.,  utilities,  under- 
pinning, dewatering,  etc.  can  account  for  25-30%  of  the  total 
subway  construction  cost. 

Table  11  lists  the  cities  visited,  the  principal  individual 
contacted,  and  the  agency  responsible  for  transit  planning  in 
each  city.  Tables  12  and  13  contain  both  construction  cost 
index  factors  for  20  U.S.  cities  and  construction  cost  inflation 
factors  averaged  for  20  cities.  This  information  was  compiled 
by  Engineering  News  Record  and  was  used  to  derive  costs  for 
construction  projects  completed  at  different  times  in  different 
cities.  For  instance,  in  St.  Louis  no  cost  estimate  was  avail- 
able for  soft  ground  tunnel,  so  costs  from  San  Francisco's  soft 
ground  tunneling  were  used,  but  because  the  San  Francisco  bid 
prices  were  1966  or  1967  prices  they  were  multiplied  by  the 
inflation  factor  to  determine  the  cost  in  terms  of  1970  prices. 
That  price  was  then  multiplied  by  the  ratio  of  the  cost  indices 
for  the  two  cities  to  arrive  at  an  estimated  cost  for  St.  Louis. 

Table  14  contains  a compilation  of  itemized  bid  prices  from 
contracts  for  BART  subway  stations  and  subway  tunnel  construc- 
tion . 


Tables  15-19  include  a cost  breakdown  compiled  by  the 
author  from  WMATA  bid  price  data  on  some  of  their  early  con- 
tracts. It  is  to  be  noted  that  the  WMATA  contracts  include 
both  station  and  subway  in  a single  contract,  so  that  an  item 
such  as  mobilization,  utilities  or  adjacent  structure  protection 
may  refer  to  the  amount  for  that  item  on  the  entire  contract. 
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GLOSSARY  OF  TERMS 


Cut  and  Cover  - the  process  of  excavating  a trench  from  the  sur- 
face, building  the  structure,  back  filling,  and  then  re- 
storing the  surface  to  its  original  condition 

Drill  and  Blast  - A method  of  excavating  rock  tunnels  with  ex- 
plosives using  a cyclic  operation  of  drilling,  blasting 
and  mucking 

Lining  - the  structure  used  to  support  both  the  short-term 

erection  loads  and  the  long-term  earth  loads  on  a tunnel 

Mechanical  Excavators  - refers  to  a variety  of  machines  used  in 
both  soft  ground  and  rock  tunnels  to  disengage  the  material 
at  the  face  of  the  excavation,  they  are  commonly  referred 
to  as  "moles" 

Muck  - sand,  clay,  mud  or  rock  that  is  excavated  from  the  tunnel 
face  and  removed  from  the  tunnel 

Rate  of  Advance  - the  rate  (usually  expressed  in  feet/day)  at 
which  the  tunnel  face  is  excavated 

Rock  Tunnel  - tunnel  excavated  in  rock  that  requires  blasting 
or  equivalent  energy  to  break  it,  where  the  opening  can 
stand  unsupported  until  permanent  supports  are  installed 

Soft  Ground  Tunnel  - tunnel  excavated  through  soil  in  which  the 
excavation  is  in  immediate  danger  of  collapse 

Supports  - ground  control  by  stabilization  of  the  face  including 
underpinning 
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Figure  1.  Metropolitan  Atlanta  Rapid  Transit  System 
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Figure  2.  Proposed  Rapid  Transit  Routes  for  St.  Louis 
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Figure  3 . Adopted  Regional  System  and  General  Location 

Rapid  Transit  Study  Sections  for  Washington,  D.C. 
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TABLE  1.  PLANNED  RAIL  RAPID  TRANSIT  CONSTRUCTION 
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TABLE  3 . PLANNED  ROCK  TUNNEL 
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TABLE  10.  SUBWAY  STATION  COST  BY  FUNCTION 
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TABLE  11.  TRANSIT  PLANNING  AUTHORITIES 


City 

Authority  and  Person  Contacted 

Atlanta 

Metropolitan  Atlanta  Rapid  Transit 
District  (MARTD) 

Mr.  E.W.  Nelson 

Baltimore 

Chief  Engineer  (404)524-5711 
Mass  Transit  Administration  (MTA) 

Boston 

Frank  Hoppe  (3-01)  539-6281 
Director  of  Engineering 
Massachusetts  Bay  Transportation 
Authority  (MBTA) 

George  Duarte  (617)722-6187 
Planner 

Buffalo 

Niagara  Frontier  Transit  Authority (NFTA) 

Gordon  Thompson 

Chief  Engineer  (716)842-3311 

Cleveland 

Cleveland  Transit  System  (CTS) 
Bert  Stone  (216)781-5000 

Detroit 

Chief  Engineer 

Southeastern  Michigan  Transit 
Authority  (SEMTA) 

David  Chaffin 

Los  Angeles 

Chief  Engineer  (313)962-9800 
Southern  California  Rapid  Transit 
District  (SCRTD) 

New  York 

Richard  Gallagher 

Chief  Engineer  (213)749-6977 

New  York  City  Transit  Authority  (NYCTA) 

Philadelphia 

Eugene  Casey 

Division  Engineer  (212)852-5000 
Southeastern  Pennsylvania  Rapid 
Transit  Authority  (SEPTA)  and 
Department  of  Public  Property 
Robert  Belfi  (215)686-4496 

St.  Louis 

Bi-State  Development  Agency 

Col.  R.E.  Smyser 

Executive  Director  (314)231-1727 

San  Francisco 

Bay  Area  Rapid  Transit  District 
(BARTD) 

David  Hammond 

Seattle 

Chief  Engineer  (415)465-4100 
Municipality  of  Metropolitan  Seattle 
(METRO) 

William  Mott 

Washington 

Transportation  Planner 
Washington  Metropolitan  Area 
Transit  Authority  (WMATA) 

Vernon  Garret 

Director  of  Engineering  (202)484-2750 
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TABLE  12 . LOCATION  CONSTRUCTION  FACTORS 


Base  Index:  U.  S.  National  ENR  20  Cities  Averages,  September  1971 

Construction  Building  Cost 


Location 

Index 

Index 

Far  West 

Los  Angeles 

1.03 

.96 

San  Francisco 

1. 07 

1.09 

Seattle 

. 90 

. 88 

Mississippi  to  Rockies 

Dallas 

.78 

. 87 

Denver 

. 82 

. 96 

Kansas  City 

1.  15 

.98 

Minneapoli  s 

1. 07 

1.01 

St.  Louis 

1.  13 

. 97 

Middle  West 

Chicago 

1.  12 

1.07 

Cincinnatti 

1.  14 

1. 04 

Cleveland 

1. 20 

1.  13 

Detroit 

1.  19 

1.  12 

South 

Atlanta 

. 76 

. 87 

Birmingham 

. 71 

. 81 

New  Orleans 

. 77 

. 85 

Middle  Atlantic 

Baltimo  re 

. 87 

1. 00 

N ew  Y ork 

1.  32 

1.21 

Philadelphia 

. 91 

1. 03 

Pittsburgh 

1.  01 

1.  12 

New  England 

Boston 

1. 05 

1. 02 

Canada 

Montreal 

. 79 

. 77 

Toronto 

. 85 

. 86 
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TABLE  13.  CONSTRUCTION  INFLATION  FACTORS 
U.S.  20  CITIES  ENR  AVERAGE* 


YEAR 


Construction  Inflation  Factors 


U.  S. 

20  Cities  ENR 

Average* 

Base  1913 

= 100:  Labor 

and  Materials 

Construction 

Index  Using 

Building 

Index  Using 

Cost  Index 

1966  Base 

Cost  Index 

1966  Base 

1966 

1034 

1.00 

655 

1.00 

1967 

1098 

1.06 

687 

1.05 

1968 

1201 

1.17 

755 

1.15 

1969 

1305 

1.26 

802 

1.23 

1970 

1445 

1.40 

866 

1.32 

1971 

1645 

1.59 

990 

1.51 

1972 

1890 

1.83 

1110 

1.70  Est 

Source : 

Engineering  News 

Record,  March 

. 1971 
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TABLE  14 


BART  SUBWAYS  AVERAGE  COST  PER  LINEAR  FOOT  PER  TRACK 


6 CUT  AND  COVER  LINE 
CONTRACTS 

1 10  TUNNELED  LINE 

CONTRACTS 

2 ROCK  TUNNELED  LINE 
CONTRACTS 

13  STATION 

CONTRACTS 

TRANS  BAY 
TUBE 

MIN 

MAX. 

AV6 

AV6  % 

1 MIN 

MAX. 

AVG 

AVG  % 

MIN 

MAX 

AVG 

AVG  % 

MIN 

MAX 

AVG 

AVG  % 

COST 

% 

MOBILIZATION 

- 

* 72 

$ 31 

4.7 

$ 40 

$365 

$ 62 

4.3 

$ 16 

$44 

$ 22 

2 1 

$135 

$450 

$166 

4 6 

$93 

3 5 

DEMOLITION  AND  REMOVAL 

- 

30 

7 

1.0 

- 

13 

3 

0 2 

1 

1 

1 

0 1 

- 

32 

9 

0.2 

49 

1 9 

TRAFFIC  MAINTENANCE  AND  CONTROL 

13 

55 

28 

4 2 

- 

65 

19 

1.0 

- 

- 

- 

— 

13 

570 

188 

4 9 

— 

— 

o 

UTILITIES  BY  OWNER 

- 

39 

1 1 

1 7 

- 

44 

17 

0 8 

- 

- 

- 

- 

— 

750 

262 

6 8 

160 

6.1 

UJ 

►— 

UTILITIES  BY  CONTRACTOR 

8 

30 

16 

2.5 

- 

92 

26 

1 4 

1 

14 

12 

1 2 

30 

580 

222 

5 8 

— 

— 

CO 

ADJACENT  STRUCTURE  PROTECTION 

- 

4 

1 

0.1 

1 

430 

56 

3 0 

- 

6 

1 

0 1 

- 

255 

77 

20 

2 

0 1 

SURFACE  RESTORATION 

5 

35 

13 

1 9 

- 

9 

4 

0.2 

- 

3 

3 

03 

13 

82 

40 

1 0 

— 

— 

SUBTOTAL 

- 

- 

107 

16  l 

- 

- 

207 

10.9 

- 

- 

39 

3 8 

- 

— 

984 

25  5 

304 

1 1 6 

SUBWAY  EXCAVATION 

55 

263 

167 

250 

189 

1,920 

1,044 

27  2 

297 

1 1 2 

ctr 

O 

subway  backfill 

2 

28 

17 

2 6 

2 

102 

56 

1 5 

'0|24  6 

93 

X 

$— 

CE 

INSTRUMENTATION 

2 

73 

32 

0 8 

lbl7  6 

2 9 

UJ 

SUBTOTAL 

- 

- 

184 

27  6 

1,132 

295 

61  9 

234 

STRUCTURAL  CONCRETE 

147 

269 

204 

30  5 

185 

940 

614 

16  0 

558 

2i  2 

MISCELLANEOUS  CONCRETE 

3 

38 

12 

1 8 

2 

75 

31 

0 8 

1 8 

0 7 

REINFORCING  STEEL 

51 

90 

69 

103 

- 

- 

- 

- 

- 

— 

— 

— 

100 

395 

191 

50 

143 

5 5 

CE 

ZD 

STRUCTURAL  STEEL 

1,450 

431 

1 1 2 

575 

21  9 

3 

CE 

MISCELLANEOUS  IRON  AND  STEEL 

6 

16 

9 

1 3 

15 

79 

33 

0 8 

9 

0 5 

CO 

WATERPROOFING 

- 

41 

1 1 

1.7 

6 

67 

25 

0 7 

|C'l89 

‘ 7 2 

BEARING  PILES 

- 

91 

13 

20 

— 

- 

14)  39 

1 5 

SUBTOTAL 

- 

- 

318 

47  6 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

1,325 

34  5 

1,531 

58  3 

TUNNEL 

FREE  AIR 

- 

- 

- 

- 

3,630 

985 

52  0 

645 

860 

683 

66  7 

- 

610 

172 

4 4 

- 

- 

EXCAVATION 

COMPRESSED  AIR 

- 

- 

— 

- 

LINING 

- 

- 

- 

- 

139 

430 

319 

16  9 

206 

332 

228 

22  2 

- 

203 

64 

1.7 

- 

- 

CO 

CROSS  PASSAGES 

- 

- 

- 

- 

4 

26 

12 

0 6 

6 

8 

7 

0 7 

- 

4 

- 

- 

- 

- 

UJ 

■z. 

z 

TERMINATIONS 

38 

12 

0.6 

- 

- 

- 

- 

- 

40 

1 0 

. 03 

- 

3 

INVERT  CONCRETE 

- 

- 

- 

- 

2 

71 

41 

2 2 

- 

- 

- 

- 

- 

21 

5 

0 1 

- 

MISCELLANEOUS 

RON  AND  STEEL 

- 

- 

- 

- 

3 

22 

II 

06 

1 

9 

3 

03 

INSTRUMENTATION 

- 

- 

— 

- 

- 

22 

9 

0 5 

- 

4 

1 

01 

- 

- 

- 

- 

- 

SUBTOTAL 

- 

- 

- 

- 

- 

- 

1,389 

73  4 

- 

- 

922 

90  0 

- 

- 

251 

6 51 

- 

- 

OAKLAND  VENTILATION  BUILDING 

— 

— 

— 

— 

- 

- 

— 

57 

2 2 

UJ 

CE 

3 

VENTILATION  SHAFTS 

675 

47 

2 5 

- 

44 

7 

0 7 

O 

3 

CE 

PORTAL  STRUCTURES 

- 

38 

13 

1.9 

- 

370 

25 

1 3 

- 

16 

13 

13 

1 — 

CO 

CE 

CROSSOVERS 

- 

- 

- 

- 

- 

353 

60 

3 2 

- 

— 

— 

X 

LINE  STRUCTURES 

- 

59 

22 

3 3 

- 

465 

135 

7 1 

SUBTOTAL 

- 

- 

35 

5 2 

- 

- 

'267 

14  1 

- 

- 

20 

2.0 

- 

- 

- 

- 

57 

2 2 

MECHANICAL  AND 

DRAINAGE 

4 

15 

6 

0.9 

3 

17 

10 

0 5 

18 

27 

19 

1 8 

17 

345 

70 

1 8 

38 

1 4 

UJ 

ELECTRICAL 

10 

28 

17 

2.6 

II 

31 

21 

l.l 

1 1 

20 

1 3 

1.3 

20 

1 44 

70 

1 8 

71 

2.7 

o 

<x 

ARCHITECTURAL  AND  FINISH 

1 4 

1 1 

II 

- 

1 22 

15 

0.4 

10 

0 4 

SUBTOTAL 

- 

- 

23 

3.5 

- 

- 

31 

16 

- 

- 

43 

4 2 

- 

- 

1 55 

4.0 

1 1 9 

4 5 

TOTAL 

- 

- 

$ 667 

100  0 

- 

- 

1 1,894 

1000 

— 

— 

$1,024 

1000 

— 

— 

3,847 

1000 

12,630 

1000 

(o)  FOUNDATION  COURSE,  BACKFILL  , RIP  RAP  PROTECTION 

(b)  DIKES  ENCLOSING  DISPOSAL  AREA 

(c)  LAUNCH,  TOW,  SINK  .JOIN  AND  DEWATER  JOINTS. 

(d)  JOINTS 


Notes1  I.  Costs  cover  main  heavy  construction  contracts  only, excluding  tract, tract ion.electrification , train 
control  .right- of -woy,  engineering.fmoncing.ond  administrative  costs  All  costs  bosed  on  low  bids 
received. 

2 "Stotion'contracts  cover  "shell  "construction  only, excluding  architectural  finish,  most  electrical  and 
mechonicol  instollations.and  operating  equipment 
3.  Trons  Bay  Tube  covers  main  tube  controct,  two  ventilation  build  mgs,  mechanical  and  electrical 
work  (excluding  items  listed  in  Note  I),  and  cathodic  protection. 


/ 
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TABLE  15.  WMATA  SUBWAY  CONSTRUCTION  COSTS 
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TABLE  16 . WMATA  SUBWAY  CONSTRUCTION  COSTS 
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TABLE  17 


WMATA  SUBWAY  CONSTRUCTION  COSTS 


CONTRACT  NO. 

COO  3 

COO  3 

DESCRIPTION 

Cut  & Cover 

Foggy  Bottom 

Subway 

Station 

Cut  & Cover 

$1,000 

o 

"o 

$1,000 

o 

"O 

Mobilization 

450.0 

2 . 8 

Maintenance  of  Traffic 

300 . 0 

1.8 

Decking 

1000.0 

6.1 

600 . 0 

6.6 

u 

o 

Utilities 

1930.2 

11.9 

s 

Adjacent  Structure  Protection 

1150.0 

7.1 

Q) 

Surface  Removal  & Restoration 

663.6 

4.1 

4-> 

•H 

Dewatering 

266 . 0 

1.6 

150 . 0 

1.6 

w 

SUBTOTAL 

5759 . 8 

35.4 

750 . 0 

8.2 

1 

Subway  Excavation 

1669 . 4 

10.3 

1697 . 2 

18.5 

-P  ^ 

Support  of  Excavation 

2755.0 

16.9 

2000 . 0 

21.9 

M !-l 
di  0 

Subway  Backfill 

743.5 

4.6 

404 . 0 

4.4 

H 5 

SUBTOTAL 

5167.9 

31.8 

4101.2 

44 . 8 

(D 

Structural  Concrete 

4661 . 3 

28.6 

2907.0 

31.8 

Miscellaneous  Concrete 

176.0 

1.9 

-p 

Reinforcing  Steel 

628.6 

3.9 

757 . 3 

8 . 3 

O 

p 

Structural  and  Misc.  Steel 

192 . 9 

2.1 

n 

44 

Waterproofing 

56.6 

0 . 3 

158 . 7 

1.7 

W 

SUBTOTAL 

5346 . 5 

32.8 

4191.9 

45 . 8 

Excavation 
Rock  Bolts 
Concrete 

• 

1 — 1 

Grouting 

CL) 

G 

Structural  Steel  Supports 

c 

2 

Reinforcing  Steel 

H 

Miscellaneous  Steel 

SUBTOTAL 

1 

Mechanical  and  Drainage 

60 . 0 

0 . 7 

rH  in 
•rH  (U 

Electrical 

U -H 
di  4-) 

Architectural  and  Finish 

50 . 0 

0 . 5 

&H  -H 

SUBTOTAL 

110.0 

1.2 

TOTAL 

16,274.2 

100 . 0 

9153.1 

100 . 0 

Length-Feet  of  Double  Track 

2106 

770 

Bid  Date 

6/2/71 

6/2/71 

Remarks 

29 


TABLE  18.  WMATA  SUBWAY  CONSTRUCTION  COSTS 
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TABLE  19.  WMATA  SUBWAY  CONSTRUCTION  COSTS 
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report  by  DeLeuw,  Cather  & Co.  on  Added  Regional  Lines, 
February,  1968. 

20.  Washington,  Preliminary  Subsurface  Investigation , prelimin- 
ary soils  report  by  Meuser,  Ruteledge,  Wentworth  & 

Johnston  on  the  Added  Regional  Lines,  February,  1969. 

21.  Washington,  Bid  Tabulations  for  Contracts  1A001,  1A0021, 
1A0031,  1A0043,  1A0044,  1B0021,  1B0032,  1C0Q31,  and  1C0051. 
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